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Abstract
AIM: To perform a systematic review focusing on short-
term outcomes after colorectal surgery in patients with 
previous abdominal open surgery (PAOS).

METHODS: A broad literature search was performed 
with the terms “colorectal”, “colectomy”, “PAOS”, 
“previous surgery” and “PAOS”. Studies were included 
if their topic was laparoscopic colorectal surgery in 
patients with PAOS, whether descriptive or comparative. 
Endpoints of interest were conversion rates, inadvertent 
enterotomy and morbidity. Analysis of articles was made 
according to Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses.

RESULTS: From a total of 394 citations, 13 full-texts 
achieved selection criteria to be included in the study. 
Twelve of them compared patients with and without 
PAOS. All studies were retrospective and comparative 
and two were case-matched. The selected studies 
comprised a total of 5005 patients, 1865 with PAOS. 
Among the later, only 294 (16%) had history of a 
midline incision for previous gastrointestinal surgery. 
Conversion rates were significantly higher in 3 of 12 
studies and inadvertent enterotomy during laparoscopy 
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was more prevalent in 3 of 5 studies that disclosed this 
event. Morbidity was similar in the majority of studies. 
A quantitative analysis (meta-analysis) could not be 
performed due to heterogeneity of the studies. 

CONCLUSION: Conversion rates were slightly higher in 
PAOS groups, although not statistical significant in most 
studies. History of PAOS did not implicate in higher 
morbidity rates.

Key words: Previous abdominal surgery; Laparoscopic 
surgery; Colorectal surgery; Previous abdominal surgery; 
Laparoscopy

© The Author(s) 2016. Published by Baishideng Publishing 
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Core tip: So far, there is no substantial evidence in the 
literature to recommend laparoscopic surgery instead 
of laparotomy for patients previously submitted to 
abdominal surgery, concerning short-term benefits, such 
as conversion rates and morbidity. This review, although 
without a meta-analysis, brings new light into this 
matter.
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INTRODUCTION
In colorectal surgery, laparoscopy has been progres
sively accepted as a good alternative to open surgery 
since its first reports during the 90’s[1,2]. The main 
benefit attributed to laparoscopy is the associated better 
shortterm outcomes observed in both benign and 
malignant colorectal diseases[36]. Moreover, randomized 
clinical trials and metaanalysis have suggested that 
there is no prejudice of oncological outcomes as well[3,7,8].

It is well recognized that the laparoscopic access to 
treat colorectal diseases is associated with an extended 
learning curve and has its own limitations. Many patient’s, 
disease’s and surgeon’s factors may affect operative 
results, such as previous abdominal open surgery 
(PAOS), obesity, inflammatory conditions, pregnancy, 
surgical expertise and others. At the beginning of 
laparoscopic experience, some of these conditions were 
even considered contraindications for this approach[9], 
due to the potential higher risk of intraoperative 
lesions, during trocar placement or because of visceral 
adhesions. In practice, these drawbacks were translated 
into a longer operative time and greater conversion 
rates. With growing expertise in laparoscopic techniques, 
surgeons gained confidence to perform more difficult 
cases and reports of laparoscopic procedures after PAOS 

have been increasingly published[1012]. However, there 
is still a debate concerning the indication of laparoscopic 
colorectal surgery in patients with PAOS[13,14]. Further
more, there is no randomized study evaluating the 
possible benefit of laparoscopic colorectal surgery in the 
context of PAOS.

Thus, the aim of this study was to perform a 
systematic review concerning shortterm outcomes 
after laparoscopic colorectal surgery in patients with or 
without PAOS. 

MATERIALS AND METHODS
Incidence of conversion, inadvertent intraoperative 
intestinal lesions and overall morbidity were our main 
outcome measures.

Eligibility criteria
Studies were included if they reported results on 
laparoscopic colorectal surgery in patients with PAOS, 
whether previously open or laparoscopic, with a special 
interest if they were comparative. Abstracts only were 
not included in the systematic review, although they 
were taken into consideration for discussion.

Search strategy
All authors agreed regarding terms that should be 
used for online search. The literature search comprised 
the terms “colorectal”, “colectomy”, “PAOS”, “previous 
surgery” and “PAOS” in different combinations. Articles 
were searched if published before August 2014 in the 
following databases: MEDLINE, EMBASE, Cochrane, 
Scopus, Scielo and LILACS. Initially the search was not 
limited by language, but only full texts in English were 
finally included. References in the selected articles were 
also searched for additional citations.

Study selection
Titles and abstracts were scanned to identify suitable 
articles; afterwards abstracts were reviewed to identify 
studies fulfilling inclusion criteria. Finally, full texts of 
the interested studies were selected. Two authors 
performed the study selection and one author was 
responsible for revision of this selection. There were 
no conflicts regarding suitability of studies selected or 
excluded.

Extraction and analysis of data
Two investigators were responsible to extract data 
from the studies to a previously designed datasheet, 
interesting outcomes of this study. Another investigator 
was responsible to review the information and to solve 
any conflicts. Information collected from the studies 
was: Overall conversion, inadvertent intraoperative 
lesions and morbidity. Definition of conversion was not 
always mentioned in the articles or differed between 
them. Mostly, conversion referred to unplanned incisions 
or size of incision in order to complete surgery. We have 
considered conversion as described in each study, as 
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shown in Table 1.
Analysis of articles was done according to Preferred 

Reporting Items for Systematic Reviews and Meta-
Analyses[15]. Forest plots were done using Review Man-
ager (RevMan, Version 5.3. Copenhagen: The Nordic 
Cochrane Centre, The Cochrane Collaboration, 2012).

RESULTS
The literature search initially identified 391 articles. 
Search within references led us to include other 3 

articles. Subject of citation did not meet the interest 
criteria of this study in 365 citations. Two studies were 
excluded because of language (Chinese and Italian) 
and 13 had only presented abstracts. Fourteen fulltext 
articles were analysed and 13 studies were included 
in the present manuscript. One article was excluded 
because it did not describe nor compared laparoscopy 
with and without PAOS[13,14,1626] (Figure 1).

Regarding their characteristics, with one exception, 
all studies were retrospective and comparative, but 
only two were casematched[14,18]. One study was not 
comparative and only described a group of patients with 
PAOS[16] (Table 2). 

The selected studies comprised a total of 5005 
patients, 1865 with PAOS. Four papers included not 
only open but also laparoscopic previous surgeries, 
and in most of them some kind of resection was done 
(i.e., excluding diagnostic laparoscopy and bypasses), 
excluding one study that included a few patients 
submitted to a diverting stoma[16]. In two studies[17,23], 
colorectal surgery included totally laparoscopic and also 
hand-assisted techniques. Regarding the type of surgical 
procedures performed, two studies[19,25] described only 
right colectomies, one included only anterior resections 
for upper rectum cancer[26], while others included all 
types of colorectal resections. Three articles included 
only patients diagnosed with colorectal cancer[17,24,26].

All but three studies[14,18,21] included previous app
endectomy. Most previous surgeries described in 
the studies were appendectomies, gynaecological 
procedures or cholecystectomies. Of 1865 patients, 
only 294 (16%) were cited as having had a midline 
incision for previous gastrointestinal surgeries, while 
702 (38%) had a previous appendectomy. Although we 
cannot separate results of only previous gastrointestinal 
procedures from gynaecological procedures and cholecy
stectomies, these 294 cases are the object of our 
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Ref. Definition of conversion

Hamel et al[19] “any incision unplanned, made sooner than planned or longer than 5 cm”
Kwok et al[26] “abdominal incision exceeded 8 cm; or the incision was extended for any reasons other than division of the bowel and 

extraction of specimens”
Law et al[22] N/A
Arteaga González et al[21] N/A
Franko et al[23] “change in operative strategy requiring exsufflation of capnoperitoneum and elongation of the surgical incision to allow 

direct visualization for continued dissection”
Vignali et al[14] “abdominal incision longer than 7 cm or an abdominal incision made earlier or different from that planned at the start of 

the  procedure”
Nozaki et al[17] N/A
Offodile et al[25] “final incision length longer than 7 cm (after skin closure)”
Barleben et al[16] N/A
Fukunaga et al[24] “performance of an unplanned incision”
Maggiori et al[18] “any unplanned incision or a planned incision longer than 6 cm”
Naguib et al[20] N/A
Yamamoto et al[13] “any incision more than 8 cm in length needed to complete or facilitate the procedure that could not be completed” 

laparoscopically

Table 1  Definition of conversion in the 13 studies included in the review of patients submitted to laparoscopy with or without 
previous abdominal surgery

N/A: Not available.

391 citations 
identified through 
database search

3 additional citations 
identified through 
references search

Excluded:
1 not comparing 

PAOS and no PAOS

14 full texts 
assessed for 

eligibility

Excluded:
365 not on the subject
2 language not english
13 abstract only

394 abstracts 
screened

13 studies included

Figure 1  Flow chart: Literature search on MEDLINE, EMBASE, LILACS, 
Scopus, Scielo, Cochrane.
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studies they were similar[20,21]. The other 8 papers did 
not describe such data (Table 2).

Postoperative morbidity
In the 9 studies that reported postoperative com
plication rates, similar rates were reported between 
patients with and without PAOS (Table 3). In 3 other 
studies the P value comparing overall morbidity rates 
was not available, but numbers for independent compli
cations were summed in order to perform odds ratio 
analysis (Figure 4).

DISCUSSION
To date, very few studies have been devoted to evaluate 
the impact of PAOS on the shortterm results after 
laparoscopic colorectal surgery. The present literature 
review with more than 5000 patients (including 1800 
that had PAOS and 264 with previous gastrointestinal 

interest in this paper.
All studies were retrospective and with great 

heterogeneity, so a quantitative analysis (mataanalysis) 
was not carried out because it would not be of value. 
Nonetheless, a forest plot was made in order to provide 
an idea of trend in the results of this review, in case 
data could be adequately extracted. 

Conversion
Overall conversion rates were described in all 12 
studies (Table 2). These rates were higher in all of 
the studies but only 3 of studies showed statistical 
significance[18,21,23] (Figure 2). There were no conversions 
in one of the studies[17]. 

Intraoperative inadvertent enterotomy
In 3 of 5 studies, rates of intraoperative intestinal 
lesions (Figure 3) were higher in the PAOS groups (not 
necessarily leading to conversion)[13,23,24], while in two 
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Ref. Type of study No. of patients Conversion rate (%) Inadvertent enterotomy (%)

Total PAOS non PAOS PAOS non PAOS P -value PAOS non PAOS P -value
Hamel et al[19] Comparative     85     36     49 17 12     0.754 N/A N/A N/A
Kwok et al[26] Comparative     91     26     65    15.4      7.7   0.55 N/A N/A N/A
Law et al[22] Comparative   295     84   211 17 11     0.181 N/A N/A N/A
Arteaga González et al[21] Comparative     86     27     59    26.1      5.1   0.02 0    1.7 NS
Franko et al[23] Comparative   820   347   473 19 11 < 0.001    1.4    0.2 0.04
Vignali et al[14] Case-matched   182     91     91    16.5      8.8   0.18 N/A N/A N/A
Nozaki et al[17] Comparative   121     21   100   0   0 N/A N/A N/A N/A
Offodile et al[25] Comparative   414   171   243 17 15   0.42 N/A N/A N/A
Barleben et al[16] Observational; 

not comparative
    55     55       0   14.5 N/A N/A N/A N/A N/A

Fukunaga et al[24] Comparative   607   192   415      5.2      2.6     0.108    2.6 0   0.001
Maggiori et al[18] Case-matched   367   167   200 22 13     0.017 N/A N/A N/A
Naguib et al[20] Comparative   181     68   113   13.2    10.6 0.6    2.9 0 0.14
Yamamoto et al[13] Comparative 1701   580 1121   12.4    10.2   0.16    0.9    0.1   0.037
Total 5005 1865 3140

Table 2  Intraoperative findings of 13 studies in patients submitted to laparoscopy with or without previous abdominal surgery

NS: Not significant; N/A: Not available; PAOS: Previous abdominal surgery.

Overall conversion

PAOS non PAOS Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95%CI Year M-H, Random, 95%CI
Hamel 2000 6 36 6 49 2.2% 1.43 [0.42, 4.87] 2000
Kwok 2004 4 26 5 65 1.6% 2.18 [0.54, 8.87] 2004
Law 2005 15 84 24 211 6.6% 1.69 [0.84, 3.42] 2005
Arteaga González 2006 6 27 3 59 1.5% 5.33 [1.22, 23.29] 2006
Franko 2006 68 347 54 473 21.5% 1.89 [1.28, 2.79] 2006
Vignall 2007 15 91 8 91 3.9% 2.05 [0.82, 5.10] 2007
Offodile 2008 32 171 31 243 11.2% 1.57 [0.92, 2.70] 2008
Fukunaga 2011 10 192 11 415 4.2% 2.02 [0.84, 4.84] 2011
Maggiori 2012 37 167 25 200 10.5% 1.99 [1.14, 3.47] 2012
Naguib 2012 9 68 12 113 3.8% 1.28 [0.51, 3.23] 2012
Yamamoto 2013 72 580 114 1121 32.9% 1.25 [0.91, 1.71] 2013

Total events 274 293 1          0.1               1               10           100
     Favours PAOS            Favours non PAOS

Figure 2  Forest plot showing comparison between studies regarding overall conversion.
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resection by midline incision) suggests that PAOS has 
probably little impact on postoperative morbidity after 
laparoscopic colorectal surgery. 

It is important to state that previous surgery away 
from the site of the current surgery might not interfere 
in shortterm outcomes, for ex. previous gynaecological 
surgery in a patient that is going to be submitted to a 

transverse colon resection should not present a problem 
regarding technical aspects and subsequent results.

Although conversion rates were higher in few 
studies (mainly because of adhesion), and the risk of 
inadvertent enterotomy was also slightly increased, 
overall postoperative morbidity was similar with or 
without PAOS. According to the literature, conversion 
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Inadvertent enterotomy

PAOS non PAOS Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95%CI Year M-H, random, 95%CI
Arteaga-Gonzalez 2006 0 27 1 59 10.8% 0.71 [0.03, 17.97] 2006
Franko 2006 5 347 1 473 24.4% 6.90 [0.80, 59.33] 2006
Fukunaga 2011 1 192 0 415 11.0% 6.51 [0.26, 160.52] 2011
Naguib 2012 2 68 0 113 12.1% 8.53 [0.40, 180.45] 2012
Yamamoto 2013 5 580 2 1121 41.8% 4.87 [0.94, 25.15] 2013

Total events 13 4

0.01          0.1               1               10            100
  Favours (experimental)        Favours (control)

Figure 3  Forest plot showing comparison between studies regarding inadvertent enterotomy.

Ref. No. of patients Morbidity (%)

Total PAOS non PAOS PAOS non PAOS P -value
Hamel et al[19]     85   36     49 47 37 0.18
Kwok et al[26]     91   26     65 23 23 0.79
Law et al[22]   295   84   211 16 20   0.516
Arteaga González et al[21]     86   27     59 39 38 NS
Franko et al[23]   820 347   473 N/A N/A N/A
Vignali et al[14]   182   91     91     25.3    23.1 0.86
Nozaki et al[17]   121   21   100 14 15 0.94
Offodile et al[25]   414 171   243 N/A N/A N/A
Barleben et al[16]     55   55       0 N/A N/A N/A
Fukunaga et al[24]   607 192   415     15.6 14.5   0.767
Maggiori et al[18]   367 167   200 22 19   0.543
Naguib et al[20]   181   68   113 N/A N/A N/A
Yamamoto et al[13] 1701 580 1121     25.3    23.3   0.345

Table 3  Postoperative findings of 13 studies in patients submitted to laparoscopy with or without previous abdominal surgery

NS: Not significant; N/A: Not available; PAOS: Previous abdominal surgery.

Figure 4  Forest plot showing comparison between studies regarding morbidity.

Morbidity Odds ratio
PAOS PAOS Odds ratio M-H, random, 95%CI

Study or subgroup Events Total Events Total Weight M-H, random, 95%CI Year
Hamel 2000 17 36 19 49 3.2 1.54 [0.64, 3.70] 2000
Kwok 2004 6 26 15 65 2.1 1.00 [0.34, 2.94] 2004
Law 2005 14 84 44 211 5.4 0.76 [0.39, 1.47] 2005
Franko 2006 9 27 23 59 2.7 0.78 [0.30, 2.04] 2006
Arteaga-Gonzalez 2006 37 347 36 473 10.0 1.45 [0.90, 2.34] 2006
Vignall 2007 23 91 21 91 5.2 1.13 [0.57, 2.22] 2007
Nozaki 2008 3 21 15 100 1.4 0.94 [0.25, 3.61] 2008
Offodile 2008 68 141 61 243 12.7 1.97 [1.29, 3.00] 2008
Fukunaga 2011 23 192 56 415 8.7 0.87 [0.52, 1.47] 2011
Maggiori 2012 36 167 38 200 0.9 1.17 [0.70, 1.95] 2012
Naguib 2012 15 68 28 113 4.7 0.86 [0.42, 1.76] 2012
Yamamoto 2013 147 580 261 1121 35.1 1.12 [0.89, 1.41] 2013

Total events 398 616 0.01           0.1              1                10            100
        Favours PAOS              Favours non PAOS
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from laparoscopic to open surgery does not seem to 
influence directly in post-operative morbidity[27]. In our 
study, although 3 studies reported higher conversion 
rates in the PAOS groups, morbidity was similar in both 
groups. 

Due to the heterogeneity of the studies, it was not 
possible to perform a metaanalysis with qualitative 
results. This heterogeneity refers not only to statistical 
methods or study design, but also to different types 
of surgery (previous and actual) and diseases, as well 
as experience of the surgeon, which makes it hard to 
compare as equal. 

In a pragmatic approach, laparoscopy should not 
be contraindicated in patients with PAOS and this is 
common sense for most surgeons, though it is not well 
established by current medical literature so far. Although 
surgeon and patient must be aware of the higher risk of 
conversion and possible accidental enterotomy, because 
of all the possible benefits previously demonstrated 
after laparoscopic colorectal surgery, laparoscopy might 
be attempted in most of the patients. 

Short-term benefits of laparoscopic colorectal rese-
ction are clearly demonstrated by several randomized 
studies, including faster recovery, lower pain, earlier 
feeding and shorter return of normal intestinal function 
and shorter hospital stay[6,2830]. However, it remains 
controversial if patients still profit from laparoscopic 
advantages in cases of PAOS. There is no doubt that 
intraabdominal adherences may substantially impair 
intra and postoperative outcomes, mainly due to diffi-
culties when performing adhesiolysis and the risks of 
visceral perforations. In fact, abdominal adhesions 
following laparotomy have been described in up to 70% 
to 90% of patients[31,32], and this may reflect in a longer 
operative time, mainly due to adhesiolysis, even in open 
surgery[33], and may lead, also in open surgery, to a 
higher risk of small bowel lesion in up to 20%[34].

Conversion rates in laparoscopic colorectal surgery 
range between 5% and 23%[4,3540]. Although some 
studies did not find PAOS as a risk factor for higher 
conversion rates[36,39,41,42], it is believed that PAOS has 
the potential to increase these rates. In our opinion 
and practice, we believe that a systematic laparoscopic 
approach in colorectal surgery for patients with 
PAOS should be done, except for those with wound 
dehiscence for which repair is indicated. 

Our literature review about laparoscopic surgery in 
patients with PAOS is in accordance with our strategy: 
Overall postoperative morbidity was similar whether 
there was PAOS or not. However, it must be noticed that 
conversion rates are probably slightly higher in cases 
of PAOS (demonstrated in only 3/12 studies) mainly 
because of adhesions, as suggested in 5/6 studies. 

We are aware that inflammatory cases (Inflam
matory Bowel Disease and diverticulitis) may sometimes 
present as an even bigger challenge than colorectal 
cancer and that a learning curve is fundamental for a 
surgeon to achieve advanced laparoscopic skills and 
overcome technical difficulties. Therefore, surgeons 

without significant experience in laparoscopy should 
carefully select PAOS cases. However, with growing 
experience in laparoscopic surgery, we consider that 
adhesion is no more a contraindication to laparoscopic 
surgery. Even if several minutes might be necessary in 
the beginning of the procedure to perform adhesiolysis, 
we consider that avoiding an unnecessary laparotomy 
may bring several advantages. First, it avoids a traum
atic aggression on a previous healed abdominal incision, 
with the risk of longterm hernia; second, it allows 
keeping all the shortterm advantages of laparoscopy. 

In our systematic review, risk of inadvertent entero
tomy seems higher with than without PAOS, but this 
aspect was in fact evaluated in only 5 of 12 studies, and 
demonstrated in only 3 of those 5 studies.

The main limitation of our review is the heterog
eneity of the studies and the absence of prospective 
studies. For these reasons, it does not allow us to 
perform quantitative analysis, pooling the results 
together. Among the studies excluded from our review 
for being abstracts only, we could also perceive a trend 
suggesting that conversion rates in patients with PAOS 
is not higher than that in non PAOS groups[4347]. In 
one abstract referring to risk factors for conversion 
during laparoscopy in colorectal surgery, PAOS was 
not identified as one[48]. Furthermore, in the context of 
Crohn’s disease, where redo surgery is frequent, two 
teams have demonstrated that performing a redosur
gery by laparoscopy is feasible without increased 
morbidity rate[43,49], even though shortterm benefits 
might not be the same as in first-time laparoscopies for 
IBD. 

In conclusion, this review suggests that laparoscopic 
surgery in patients with PAOS is feasible and it is not 
associated with higher morbidity rates. Although the 
potential risks of conversion (due to adherences) and 
inadvertent enterotomies must not be forgotten, we 
consider that they are not enough to contraindicate 
laparoscopy in these patients.

COMMENTS
Background
Laparoscopy became the standard technique in many gastrointestinal 
procedures. But still there is controversy when it comes to perform colorectal 
surgery in patients that were operated on by a previous laparotomy, since there 
are no definite studies in this matter. Adhesions and consequent conversion 
might pose a problem as well as possible higher morbidity rates derived from 
those. Several articles have compared patients with and without previous 
abdominal open surgery, but most have a small number of patients, making it 
harder to make definite assumptions.

Research frontiers
If the authors could consider only patients with previous gastrointestinal 
resections through midline incision they might bring an even better light in this 
subject of laparoscopy in case of previous abdominal surgery.

Innovations and breakthroughs
A systematic review concerning a theme that has not been so far elucidated by 
the current literature, to try to stimulate the debate and since a controlled study 
with such design is not probable, they might have to take the best evidence 
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from uncontrolled studies.

Applications
Surgeons might use a systematic revision as an extra support to the belief that 
previous surgery is no longer a contraindication for laparoscopy in colorectal 
surgery.

Peer-review
This manuscript is a satisfactorily written systemic review on this problematic 
subject.
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